Sediment properties, microphytobenthos biomass (chlorophyll a and phaeopigments), and the structure of the benthic communities of the three main lagoons (Mirim, Imaruí and Santo Antonio) of the Laguna Estuarine System, South Brazil, were analyzed during summer and winter. Microphytobenthos biomass did not differ significantly among the lagoons, but showed higher values in the summer. The macrofauna was characterized by low species richness and the dominance of the gastropod Heleobia australis, the tanaidean Kalliapseudes schubartti and the bivalve Erodona mactroides. The meiofauna was composed of 20 higher taxa and the nematodes dominated in all the lagoons and periods. Desmodora (Desmodora) sp.1, Terschllingia sp. and Microlaimus sp. were numerically the most important among the 74 nematode species registered. This study showed that, in the Laguna Estuarine System, differences in the benthos among lagoons and periods were dependent on the fauna component analyzed. Whilst macrofauna and nematodes were significantly more diverse in the inner stations, in the Mirim Lagoon, the number of meiofauna taxa did not differ significantly among the lagoons and the diversity and evenness were highest in Santo Antonio. These results were a response of the fauna to the salinity oscillations coupled with the heterogeneity of the sediment in the lagoons. The temporal variability of the fauna, macrofauna being more abundant in the summer and meiofauna in the winter, could be related to the different life strategies of these groups.
INTRODUCTION
The abundance and/or biomass of different benthic size groups vary considerably by virtue of environmental constraints (Koop & Griffiths, 1982) .
The structure of benthic assemblages and the dynamics of each component of the benthos (i.e. microphytobenthos, meiofauna and macrofauna) may also differ depending on the environmental conditions and trophic state (Danovaro et al., 2000) . In the same way, it is already known that the meiofauna and macrofauna have different life strategies and mechanisms for the maintenance of the diversity (Warwick, 1984) . However, the study of marine benthic communities has traditionally been conducted independently, focusing only one or other of their components. A view showing the relative importance of different components of the benthos from a single sampling campaign is scarce for most marine environments (Koop & Griffiths, 1982; Albertelli et al., 1999; Netto & Gallucci, 2003; Gallucci & Netto, 2004) . For shallow marine sediments, such as estuaries and coastal lagoons, the understanding of the dynamics of more than one component of the benthos is particularly important, as these environments are usually subjected to major short-term oscillations in their physical and chemical conditions.
Of three components of the benthos, the macrofauna is largely the best described from the Brazilian estuaries (see Bemvenuti et al., 1992; Lana et al., 1996; Bemvenuti, 1998) . On the other hand, there are only a few studies involving estuarine microphytobenthos (Sousa, 1983; Sousa & David, 1995) or meiofauna (Dalto & Albuquerque, 2000; Gomes et al., 2002; Somerfield et al., 2003; Rosa & Bemvenuti, 2005) . For the meiofauna, all these studies have identified the organisms only to higher taxonomic level (phyla or class). There is no information on the joint distribution and temporal variability of these benthic components under the same environmental constraints.
The Brazilian south and southeast coasts are characterized by the presence of a number of coastal lagoons and estuaries (Seeliger & Kjerfve, 2001) . Within this region, the Laguna Estuarine System is one of the largest formations (Giannini, 2002) . Laguna is an important and traditional fishing port where some 8,000 artisanal fishermen make their living. Recently, shrimp farming has also played an important role of environmental relevance and in the economy. In fact, since 1998 the shrimp farming production has increased by some 4,000 %, attaining an annual production of 4,267 tons (ICEPA, 2005) . In addition, as with many of the Brazilian coastal systems, Laguna suffers from unplanned coastal development and poor land occupation. There are very few studies of any aspect of the marine sciences relating to the Laguna Estuarine System. For the benthos there is no single data available.
This study deals with the structure of benthic communities in the Laguna Estuarine System, South Brazil. It analyses comparatively the spatial distribution and the temporal variability of the microphytobenthos, meiofauna and macrofauna along the shallow sublittoral bottoms of the estuarine system. Sediment chlorophyll a and phaeopigment biomass, meiofauna -particularly nematodes, macrofauna composition and abundance were determined, and the first account of benthic communities in the area is given to serve as a baseline for future monitoring programs.
Study Area
The Laguna Estuarine System, located in the State of Santa Catarina, on the southern coast of Brazil (S 28°12' E 48°38'; Fig. 1 ), is a choked lagoon (sensu Kjerfve, 1988) with an area of 184 km². The system is composed of three main lagoons lying parallel to the shore line and connected one to another and with the adjacent ocean by narrow channels (Fig.1 ). They are: Mirim, in the north; Imaruí, the largest lagoon in the middle of the system; Santo Antonio, in the south making the connection with the ocean. Each lagoon receives the freshwater input of two rivers, the largest contribution coming from the river Tubarão, which follow into the Santo Antonio Lagoon and has an annual mean discharge of 50 m³/s (SDM, 1997). The Laguna Estuarine System is separated from the ocean by a sand barrier with large dune fields in the north. Further south, most of the sand dunes have been destroyed for human occupation. The western portion of the estuarine system is bounded by a high land formation, the Serra do Tabuleiro. Although the Laguna Estuarine System is affected by tides that cooscillate with those of the South Brazil coastal ocean (mean of 0.47 m; Defant, 1961) , the narrow entrance channel serves as a dynamic filter which largely eliminates tidal currents and water-level fluctuations inside the lagoon. The mean depth of the lagoons is around 2 m, and the wind can, therefore, play a significant role in water circulation. The NE and S-SE winds are the most frequent in the summer and winter, respectively (EPAGRI, 2005) . Mean air temperatures are around 13º C in the winter and 22º C in the summer; total mean annual rainfall is 1,260 mm with no marked differences over the year (EPAGRI, 2005) .
MATERIALS AND METHODS

Sampling and Sample Processing
Fifteen stations were sampled along the Laguna Estuarine System (Fig. 1 ) in December 2001 (summer) and July 2002 (winter). Samples were collected by diving at depths between 1 and 1.8 m. At each station, 4 samples were taken for each component of the benthic community -microphytobenthos (1 cm diameter core pushed to a depth of 1.2 cm), meiofauna (2 cm x 10 cm) and macrofauna (15 cm x 10 cm). One sediment sample for the determination of organic matter and grain size was also taken at each station (10 cm x 5 cm). Depth, water salinity and temperature values were also recorded with an YSI 600 multiparameter system. The sediment chlorophyll a and phaeopigment biomass were processed in accordance with Plante & Cuny (1978) . Pigments were extracted by acetone 90% and the absorbance measured twice on two different wavelengths (650 and 750 nm; spectrophotometer Hach dr-2000) . To determine the degradation of chlorophyll to phaeopigments, 0.1N HCl was added to the sample and the absorbance measured again. In order to determine whether the pigments are predominantly those of active cells or of degraded algal material from the bottom sediments or water column, the chlorophyll a and phaeopigment ratio was determined (Riaux-Gobin & Bourgoin, 2002) .
Samples for meiofauna were sieved through a 63 µm mesh and extracted by flotation in Ludox TM 50 (specific gravity of 1.15). Samples were then evaporated to anhydrous glycerol and permanent slides made (Somerfield & Warwick, 1996) . Fixed macrofaunal samples (10 % formalin) were sieved through a 0.5 mm mesh and preserved in 70 % alcohol. All invertebrates were identified into the lowest possible taxonomic level and counted. The total sediment organic content was determined with H 2 O 2 -40 % and the grain size was measured by sieve and pipette methods (Kettler et al., 2001 density, Shannon-Wiener diversity index (log 2 ) and evenness (Pielou´s J). Test for differences in the fauna univariate measures and microphytobenthos (chlorophyll a and phaeopigment biomass) between lagoons (Mirim, Imaruí and Santo Antonio) and periods (winter and summer) were carried out using a two-way ANOVA (Sokal & Rohlf, 1997) . In order to test the assumption of homogeneity of variances, Cochran´s C tests were applied and where necessary, data were log (x+1) transformed. The post-hoc HSDTukey tests were applied when differences were significant (p<0.05; Sokal & Rohlf, 1997) . Ranked lower triangular similarity matrices derived from macrofauna, meiofauna and nematode abundance were then constructed using the Bray-Curtis similarity measure on log (x+1) transformed data. Formal significance tests for differences in the multivariate structure of benthic communities between lagoons were performed using the ANOSIM permutation test (Clarke & Green, 1988) .
Differences in the environmental variablestotal organic content, percentage of sand and silt, mean grain size, sorting, sediment heterogeneity (Lana, 1986) , salinity and temperature values -were also tested between lagoons and periods by a two-way ANOVA. Pearson product-moment correlations were performed for all the abiotic and biotic univariate data. The relationships between multivariate community structure and combinations of abiotic data were analyzed using the Bio-Env procedure (Clarke & Ainsworth, 1993) to define the variables that best explain the faunistic structure.
RESULTS
Environmental Data
Salinity values varied between 3 and 20 and were significantly higher in the Santo Antonio (mean 19) and lower in the Mirim Lagoon (up to 6). In all the lagoons, salinity values were significantly higher in the winter than in the summer (Table 1) . Total organic sediment content was significantly higher in the inner lagoon, Mirim, and did not vary significantly between sampling periods (Table 1 ). The results of the 2-way ANOVA tests showed that variations in all other abiotic data among the lagoons were dependent on sampling period and lagoon (Table 1) . Mirim lagoon showed the highest variation in the sediment properties between the two seasons. Table 1 . Mean and standard deviation for environmental variables of each lagoon of the Laguna Estuarine System in the two sampling periods, and significance levels of the two-way ANOVA testing effect of location (lagoons) 
Lagoons (L)
Periods ( Significant interactions between the factors lagoon and period from the ANOVA tests for the sediment properties are shown in Figure 2 . Sediments along the Laguna Estuarine System were more homogeneous during the summer, and mean grain size, sand percentages, sorting and sediment heterogeneity did not differ significantly among the lagoons. In the winter, on the contrary, sediment characteristics varied only in the Mirim Lagoon: sediment mean grain size and sand percentages decreased, whilst sorting and heterogeneity significantly increased (Fig. 2) . 
Microphytobenthos
Sediment chlorophyll a and phaeopigment biomass, as well as the chl a:phaeopigment ratio, did not vary significantly between lagoons and their values were significantly higher in summer (Table 1) . The sediment chlorophyll a biomass ranged from 16 to 2,298 mg.m -2 in the summer, and between 0 and 76 mg.m -² in the winter (Fig. 3) . Phaeopigments ranged from 195 to 2,021mg.m -2 in the summer and 31 to 322 mg.m -2 in the winter (Fig. 3) . Significantly higher values of the chlorophyll a to phaeopigment ratio in the summer indicated that most of the pigments were active chlorophyll a (Fig. 3, Table 1 ).
Macrofauna
A total of 36 macrofaunal species were registered in both sampling periods. The gastropod Heleobia australis, the tanaidean Kalliapseudes schubartti and an unidentified species of Ostracoda were the most abundant forms, representing 85.5 % of the total fauna. H. australis was the most abundant species in all the lagoons, except during summer in the Mirim lagoon, where K. schubartii dominated numerically (Fig. 4) . Highest densities of H. australis were recorded in the summer in the Santo Antonio lagoon with values up to 63,300 inds.m -2 . K. schubartii, on the contrary, showed higher densities in the inner lagoon (maximum value of 3,900 inds.m -2 in the summer), decreasing towards Santo Antonio (Fig.  4) . The highest densities of ostracods were registered in Santo Antonio, and lowest in Imaruí, both being winter values (Fig. 4) .
The number of macrobenthic species was significantly higher in the Mirim Lagoon (mean of 10 species) and did not differ between Imaruí and Santo Antonio (mean of 8 species; Table 2 (Table  2 ) but were significantly higher in summer than in winter (Table 2 ). Both diversity and evenness values were significantly higher in the Mirim Lagoon and did not differ significantly between periods (Table 2 The results of the ANOSIM tests confirmed that macrofauna structure differed significantly among the lagoons (Table 3 ). The ANOSIM tests also showed that Imaruí and Santo Antonio are the most closely similar of the lagoons in both periods (lower R values, Table 3 ).
Meiofauna
The meiofauna was composed of 20 higher taxa, nematodes (74 %), tardigrades (11 %) and copepods (9 %) being the most abundant groups. The nematodes were the numerically dominant group in all H. australis
K. schubartii
Ostracoda the lagoons and periods, and their mean density tends to decrease from the innermost to the Santo Antonio lagoon (Fig. 6) . The highest densities of nematodes were recorded in the Mirim lagoon in the summer (5,590 inds.10 cm -2 ). Thus, differently from the nematodes, both tardigrade and copepod densities increased towards the Santo Antonio lagoon, especially in the winter, when the maximum densities recorded were 4,261 and 8,012 inds.10 cm -2 , respectively (Fig. 6) .
The number of meiofauna taxa did not differ significantly between the lagoons or sampling periods (Table 2) . Meiofauna densities ranged from 47 to 8,023 inds.10 cm -2 and did not differ significantly among the lagoons either. However, contrary to the macrofauna, meiofauna density values were significantly higher in the winter (Table 2 ; Fig. 5 ). Both diversity and evenness values were significantly higher in Santo Antonio and did not differ between periods (Table 2 ; Fig. 5) .
The results of ANOSM tests (Table 3 ) showed that differences in meiofauna assemblages between the lagoons were independent of the sampling period. The meiofauna community structure in Santo Antonio differed significantly from those of the other lagoons in both periods (Table 3) . Within each lagoon, meiofauna temporal variability was significant in both Santo Antonio and Mirim (Table 3) .
Nematodes
A total of 74 putative nematode species (68 genera) belonging to 26 families were recorded in the Laguna Estuarine System. Desmodora (Desmodora) sp.1, Terschllingia sp. and Microlaimus sp. were numerically the most important groups, corresponding to 52 % of the total nematodes collected. Of the 74 species, only 13 had a frequency of 50 or more. Theristus sp. 1 and Terschllingia sp. were the most constant species, occurring at 95 % and 91 % of the stations, respectively. Mean densities of Desmodora (Desmodora) sp.1 decreased from Mirim (with maximum density of 2,630 inds.10 cm -2 ) towards the Santo Antonio lagoon in both sampling periods (Fig.  7) . Terschllingia sp. was the most abundant species in Imaruí in both summer and winter (Fig. 7 ) Density values of Sabatieria sp. 1 were low in the Mirim lagoon, but increased at Imaruí and Santo Antonio (Fig. 7) . Table 3 . R values and significance levels (p) from 2-way ANOSIM tests for differences in the multivariate community structure of benthic fauna from the Laguna Estuarine System in the two sampling periods. The spatial and temporal distribution of the relative abundance of nematode feeding types, according to Wieser (1953) , is shown on Figure 8 . The nonselective deposit feeder (1B) and the epigrowth feeder (2A) nematodes were the numerically dominant forms. In the Mirim lagoon, both 1B and 2A represented more than 70 % of the nematodes, where 2A were more abundant in the winter and 1B forms more abundant in the summer. The deposit feeder and epigrowth feeder nematodes showed, roughly, a similar value of relative abundance in Imaruí (nonselective deposit feeder slightly more abundant) in both periods. In the outer lagoon, Santo Antonio, nonselective deposit feeder nematodes were the most abundant form in winter and summer (Fig. 8) .
The species number, diversity and evenness values were significantly higher in Mirim than in Imaruí and Santo Antonio (Table 2; Fig. 5 ). Nematode densities were also significantly higher in Mirim and lower in Santo Antonio, but density values did not differ between Mirim and Imaruí (Table 2) . No significant interactions were detected for any of the nematode univariate descriptors (Table 2) . Temporal variability was only detected in the number of nematode species, which was significantly higher in the winter (16 species) than in the summer (mean of 12; Table 2 ; Fig. 5) .
The results of the ANOSIM tests showed that differences among the lagoons, as well as between periods, were all significant (Table 3) . Nematodes temporal variability within each lagoon, similarly to the results for meiofauna, was not significant only for the Imaruí Lagoon (Table 3) .
Benthic Communities and Environmental Variables Interactions
The results of the Pearson product-moment correlations of the univariate data (fauna x abiotic) showed that the number of macrobenthic species and density were negatively correlated with fine percentages (-0.6), and positively correlated with mean grain size and sand percentages (0.6; p<0.05). For the meiofauna, no significant correlation was detected between univariate descriptors and environmental variables. On the other hand, the number of nematodes species was negatively correlated with salinity (-0.6). The interrelationships between the multivariate structure of benthic community and combinations of abiotic variables were examined by the BIO-ENV procedure. Variations in both macrofauna and nematode assemblages were best explained by the sand percentages and salinity. However, while the multivariate structure of the macrofauna showed a correlation value of 0.47, sand percentages and salinity values explained 65 % of nematode variability.
DISCUSSION
The results of this study showed that the environmental variables and the structure of benthic communities among the three main lagoons of the Laguna Estuarine System differed significantly, and that these differences were dependent on sampling period. This study confirmed that, although the benthic communities are under the same stressors (e.g., salinity oscillations, sediment composition), they showed significantly different patterns in spatial distribution and temporal variability.
There are no published studies on the hydrographic data of Laguna, but it is already known that water circulation in chocked lagoons is mainly wind-driven (Kjerfve, 1988; Miranda et al., 2002; Castelão & Möller Jr., 2003) . Wind controls salinity distribution and water levels, but rainfall and river discharge may also generate periodical gradients with higher water levels after rainy periods (Garcia, 1996; Miranda et al., 2002) . The Laguna region is under the influence of NE-SE winds, where those from the NE (mean velocity of 6 m.s The salinity values recorded in this study suggested that during summer, when the wind blows mainly from the NE, water masses are frequently pushed towards the southern margins of the lagoon and consequently the salinity values decreased. Contrary, in the winter period with the strong S-SE winds, the marine waters are more easily able to get into the Laguna Estuarine System, thus increasing salinity values.
Apart from oscillations due to river discharges, wind also appears to be an important and direct factor regulating the temporal variation of the sediments in the Laguna Estuarine System. Our results (significant increase of sand percentages in the Mirim Lagoon in the summer) and observations strongly suggested a link between wind direction and velocity, presence of sand dunes and sediment properties along the Laguna shallow bottoms, particularly in the northern portion of the Mirim Lagoon. The sand barrier in the northern portion is relatively narrower than in the central and southern portions, and is characterized by the presence of larger dunes fields. Most of the dune fields in the central and southern portion have been removed for urban occupation. It is therefore suggested that in the summer, with a predominance of NE winds, sand from the dunes might be carried into the Laguna Estuarine System, as observed in the increase of sand percentages in the Mirim Lagoon. Also, the oscillation in sediment heterogeneity (Lana, 1986) could be caused by the interactions between the sand dunes and Mirim Lagoon bottom sediments. Although this hypothesis needs further investigation, it is in agreement with the model proposed by Boorman (1977) in which the transport of sand grains would need winds with velocities of above 6 m.s -1 . Such a wind velocity and direction is frequent enough in the summer at Laguna to transport sufficient sand from the sand dunes to the coastal lagoons as to affect local sediment properties.
The chlorophyll a biomass of the Laguna Estuarine System (up to 2,298 mg.m -2 ) was characterized by values relatively higher than those of other subtidal areas along the Brazilian coast as well in other estuaries (Colijn & Jonge, 1984; Santos et al., 1995) . Such values are probably supported by muddy sand sediments and the low seston concentration of the Laguna Estuarine System, together with nutrient availability (Riaux-Gobin & Borgoin, 2002) . The chlorophyll a biomass was significantly different between the periods, increasing the mean value from 15 mg.m -2 in the winter to 498.2 mg.m -2 in summer time. These oscillations are usual and in the same range as those of other coastal environments in temperate climates (Seuront & Spilmont, 2002) . The microphytobenthos biomass showed a considerable spatial fluctuation along the Laguna System and the values did not differ significantly among the lagoons. These findings were probably a result of the very patchy distribution due to variations in the texture and relief of the sediment surface (Joergensen & Revsbech, 1983; Jumars & Nowell, 1984) or the micro-scale nutrient variations, irradiance and sediment water content (Blanchard, 1990) . Besides, deposited pelagic algae can lead to benthic primary production of about 30-45 % of total primary production (Riaux-Gobin et al., 2004) .
The macrobenthic associations of the shallow subtidal Laguna Estuarine System are similar to those of other estuaries in South Brazil (Bemvenuti & Netto, 1998; Lana, 1986b; Rosa-Filho & Bemvenuti, 1998) , but also resemble those of estuaries in Argentina (Samborombon Bay; Ieno & Bastida, 1998) and in Uruguay (Rio del Plata; Giberto et al., 2004) . Macrofauna was characterized by low species richness and the numerical dominance of species such as the gastropod Heleobia australis, the tanaidean Kalliapseudes schubartti and the bivalve Erodona mactroides. Also abundant are the polychaetes Laeonereis acuta, Heteromastus similis and Nephtys fluviatilis. In the Patos Lagoon, Bemvenuti & Netto (1998) identified 40 macrofaunal species, whereas 36 species were registered in the Laguna Estuarine System, the majority of them were common for both sites. H. australis, K. schubartti and E. mactroides dominated the macrofaunal organisms in both shallow sublittoral lagoons.
The meiofauna composition along the Laguna Estuarine System is typical of estuaries; nematodes dominate with 60-90%, followed by the copepods and tardigrades (Heip et al., 1985; Coull, 1999; Ozório et al., 1999) . The genera found in the Laguna Estuarine System were similar to those in estuaries in other parts of the world (Ansari et al., 1980; Boucher, 1996; Heip et al., 1985; Soetaert et al., 1995; Tjeten, 1991) . The Laguna System was characterized by the numerical dominance of nonselective deposit feeders and epigrowth feeders. The meiofauna of the Mirim lagoon was distinguished from those of the other lagoons by the presence and abundance of the Desmodoridae and Chromadoridae families and the few tylenchid specimens. The other two lagoons were characterized by Comesomatidae, Monhysteridae and Microlaimidae. The dominance of these nematodes is typical of estuaries, due to their high tolerance to salinity oscillations and the abundant food resources, such as microphytobenthos and organic detritus (Moens & Vincx, 1997) . However the preference and higher abundance of grazers belonging to the Desmodoridae and Chromadoridae in the innermost lagoon could be associated with the great availability of microphytobenthos in combination with sandy sediments. Most of the species belonging to these families are known to prefer sandy sediments, particularly with high microalgae availability (Heip et al., 1985) .
The results of this study show that, in the Laguna Estuarine System, the differences among the lagoons depend on the components of the benthos. Whilst macrobenthic forms and nematodes were significantly more diverse at the inner stations (in the Mirim Lagoon), the number of meiofauna taxa did not differ significantly among the lagoons and the diversity and evenness were higher in Santo Antonio. These results contradict previous findings which present species diversity and richness as increasing with salinity values (Mclusky, 1971; Nybakken, 2001) . Indeed, a large number of studies of estuarine areas have shown that species number is habitually positively correlated with salinity values, whether for macrofauna (e.g., Capitoli et al., 1978; Netto & Lana, 1996; Barnes, 1984) or nematodes (Heip et al., 1985; Montagna & Yoon, 1991) .
However, a recent publication by Attrill (2002), has questioned the general model attributing changes in species diversity to changes in salinity gradients. Rather than the absolute salinity value, one of the major environmental factors influencing the distribution of organisms in estuaries is the salinity variation. The relationship between salinity and fauna diversity may also depend on the location of the sampling sites along the estuary (if intertidal, subtidal or shallow subtidal), the local tidal regime and circulation. Moreover, the nature of estuarine bottoms is also a key factor with regard to benthic fauna distribution on a large scale. The results of this study show that salinity range was greater in Santo Antonio (14 to 25) and lower in the Mirim Lagoon (3 to 6). Besides, sediment heterogeneity (Lana, 1986) was significantly higher in the Mirim Lagoon. The results show that both macrofauna and nematodes were significantly more diverse in the Mirim Lagoon, and this could be a response to lower salinity variation coupled with greater sediment heterogeneity. These results are in agreement with those presented by Warwick (1971) and Attrill (2002) .
Temporal oscillations between the different benthic components in the Laguna Estuarine System also differ. Macrofauna was significantly more abundant in summer and meiofauna in winter. For the meiofauna, the temporal variability in density was due to the increase in groups such as copepods and tardigrades, rather than to the nematodes which did not vary significantly between sampling periods. These results are related to the different life strategies of the macrofauna and meiofauna, as well as to cyclical changes in salinity. Macrobenthic species generally present a life span longer than one year and the adult must thefore tolerate the full periodical range of environmental conditions. Thus spawning is also periodic and more or less synchronized (Warwick, 1984) . Meiofauna, in contrast, have typically continuous reproduction and many features of there reproductive biology, such as high fertility, high generation turnover, no pelagic larval stage, that lead to higher population stability over time (Lee, 2002) . This is particularly true for nematodes. In this study, this group maintained high abundances throughout the system in both seasons. The present data also suggest that meiofauna organisms are affected in different ways by salinity. Whilst nematodes were more diverse and abundant at the innermost lagoon in both seasons, other meiobenthic taxa were more abundant closer to the inlet channel in winter time. This is probably due to differences in salinity tolerances and osmotic regulation capacity among the meiobenthic taxa (Mclusky, 1971; Foster et al., 1998) . Whilst tardigrades and especially copepods prefer higher salinities, marine nematodes tolerate very low salinity values (Joint et al., 1982; Pfannkuche & Thiel, 1988) and show very efficient osmotic regulation (Foster et al., 1998) .
